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Description 

[0001] The present invention relates to a process for recovering imido-alkanpercarboxyiic acids from aqueous slur- 
ries, known compounds and utilized as bleaching agents in detergent compositions or as main components of disin- 

5 fectant or oxidizing compositions. These products combine good bleaching properties with a good storage stability. 
[0002] The processes for preparing said imido-alkanpercarboxylic acids are well known in the literature and comprise 
oxidizing in presence of hydrogen peroxide and of a strong acid of the imido-alkancarboxylic acid precursors 
[0003] The latter, in the case of the phthalimidoalkancarboxyiic acid, is obtained by condensation of phthalic anhy- 
dride, or phthalic acid and amino acids or lactams in the presence or in the absence of water, with pressure from 1 to 

10 30 bar, at temperatures ranging from 100 to 250°C and with reaction times from 5 to 20 hours. See for instance Eu- 
ropean patents EP 325,289, EP 325,288, EP 349,940. See for instance also European patent 490,409 wherein a 
process with high yields in percarboxylic acid is described by operating in the presence of particular solvents, for 
instance CH 2 CI 2 and CHCI3. The solution of percarboxylic acid in solvent was then separated from the aqueous phase 
containing sulphoric acid and hydrogen peroxide. 

15 [0004] The solution containing the percarboxylic acid is subjected to a removal process of the solvent for recovering 
the useful product. See for instance European patent EP 560,155 wherein treatment processes of the solution with 
water are described which lead to obtain percarboxylic acid (PAP) in humid crystalline powder (cake) by filtering or by 
centrif ugation of impure aqueous slurries for organic solvents, for instance CH 2 CI 2 or ethyl acetate, with residual content 
of water in the range of 20% by weight and of the residual solvent from 50 to 2500 ppm. 

20 [0005] Generally since the levels of chloro-containing solvents allowed in the formulations of alkanpercarboxylic 
acids are very low, a successive purification treatment is further carried out with another non chlorinated solvent, for 
instance ethylacetate. See for instance European patent EP 556,769. 

[0006] In this way, however, the alkanpercarboxylic acid contained measurable amounts of another solvent, such as 
ethylacetate. 

25 [0007] After all these treatments the amount of water present in the alkanpercarboxylic acid is always in the range 
of 20% by weight or higher percentages. 

[0008] For preparing formulations of alkanpercarboxylic acids this amount of water is too high wherefore it must be 
reduced by means of drying processes which are very slow in order to avoid explosions, very frequent when one 
operates with peroxidic ompounds. 
30 [0009] This is a critical step of the industrial processes both owing to its dangerousness and its low productivity. 
[0010] Besides, with these processes one should reach a constant value of said reduced content of water for the 
requirements of the forward manufacturing processes on the solid, 

[0011] It was felt the need to have available an industrial process allowing to obtain alkanpercarboxylic acids with 
the reduced content in water around 10% by weight, and constant for the successive formulations by avoiding the 

35 drying process, very slow and dangerous from the industrial point of view. 

[0012] Object of the present invention is a process for reducing the content of water in imido-alkanpercarboxylic 
acids having a content in water higher than 12% by weight, which comprises heating a suspension of imido-alcamp- 
ercarboxyic acid in water up to the complete solid melting up to the complete melting of the solid phase, which occurs 
at a temperature lower than the melting temperature of the imido-alcampercarboxilic acids, by forming eutectics and 

40 subsequent separation of the organic phase from the aqueous phase and recovery of the organic phase containing 
the imido-alkanpercarboxylic acid. 

[001 3] More particularly an object of the present invention is a process for reducing water as described above wherein 
the imido-alkanpercarboxylic acid is the phthalimido-peroxyhexanoic acid. 

[0014] The imido-alkanpercarboxylic acids which can be treated according to the process of the invention have the 
45 general formula: 

O 
l! 

AT * V N-X-C-OOM 



55 




2 
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wherein A and X have the meaning asdefined hereunder and are obtained according to knc^^eroxidation processes 
Jn the presence of hydrogen peroxide and of a strong acid generally at temperatures from 5 to 50°C of an imido- 
alkamcarboxylic acid precursor otainable by reaction of 

A) a1 ) an anhydride of formula 



w 



15 




20 or the corresponding acids, with 

b1) an aminoacid of formula 



O 

25 \ 

\ - H 2 N-X-C-0H 
-with 

30 c1) water; 

or 
a1) 
with 

b2) a lactam of general formula 

35 



H 



40 




45 



50 



with 

d) water; 

at temperatures comprised betweeen 100°C and 250°C, under pressure of an inert gas from 1 to 30 bar, for reaction 
times from 2 to 20 hours; 



55 



wherein A indicates a group of formula 
R 1 



^ CH- (CH 2 ) n -CH^ 



c = c 



or 
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a 




n is an integer 0, 1 or 2, 

R1 is hydrogen, chlorine, bromine, alkyl C^, alkenyl CVC^,, aryl or alkylary , 

R2 is hydrogen, chlorine, bromine or a group of formula -S0 3 M, -C0 2 M, -CO s M, -OSO3M. . 
M indicates hydrogen, an alkaline metal or ammonium ion or the equivalent of an alkaline-earth metal ,on and X . 
indicates alkylene C n -C 19 or arylene; 
Y is = X and preferably an alkylene C3-C 19 ; 

[0015] The ratio by moles generally between a1/(b1 or b2yc1 is comprised between ^^^^.fj.^^f 6 ' 
ratio by moles a1/ (b1 or b2)/ d is comprised between 1/1 .01 :1 .1/0.5:2.5, more preferably between 1/1 .05.1 .1/1-2. 
r0016l The preferred compounds of type b) are those of class b2). m .. .. 

001 7\ Among the compounds of class a1 ) the following anhydrides or the corresponding ac.ds can be mentioned. 
Sic, Xand! m Jeic'trimellitic, phtha.ic, pyrome.litic and alkyl- or a.keny.-succinic anhydride. Phthahc anhydnde 

^iT'^ngTh^^^ 

^r"™ m— - the preferred ones: gamma-pyrrolidone, de.ta- 

Piperidone epsilon-caprolactam and omega-laurolactam, epsilon-caprolatam (CPL) is particular^ Preferred. 
Eooaof PreSry in phase A) the temperature is comprised between 130°C and 180°C and the pressure between 

WW Preferably phase A) is carried out in the presence of a solvent, preferably CH 2 CI 2 and CHC 3 , more preferably 

Sag " These last solvents, indeed, as described in EP patent 490,409, are the most suitable to carry out the sub- 

'Z^^^rca^c acids can be mentioned phthalimido-peraceticacid, phthalimido peroxyhex- 
an 'c 1 ac^r 3 Ph halimldo-perpropionic acid, 4-phtha.imido-perbutyric acid, 2 ^^XT^Z «d. 
2-pnthaHmidodipersuccinic acid, 3-phthalimido-perbutyric acid, 2-phthalimido-perprop,on.c acid, S-phthal.m.do-d.per- 
adiDic acid naphthalimido-peracetic acid, 2-phthalimidc-monopersuccinic acid. tkt ^^ at 
[Si Without being tied to any theory, according to the Applicant, the present invention ,s based on the fact that 
pure 7mido-a.kanpercarboxy.ic acids, obtained for instance by crystallization from organic solutions havjanrrftar ,g 
00 nt very near to the decomposition temperature; while surprisingly imido-percar-boxyhc ac.ds ,n the presence of 
water are capable of melting at a lower temperature, very far from the melting temperature by forming eutect.cs. 
Moreover saTd eutectics are pratica.ly unsolub.e in the aqueous phase and have a viscosity and a densrty such as to 

^Z^^^^*** in detail as an example for the pthhalimido-peroxyhexanoic acid. For in- 
stance in the case of the pthalimido-peroxyhexanoic acid the temperature of formation of the eutectc with water ,s of 
a£u?72'C. while the decomposition temperature of the pure acid is about 92'C. The eutectic has a densrty at 75°C 
of 1 229 a/ml, the viscosity at 75°C is 15 cPoise. 

10026] This fact is completely unexpected and allows an easy separation of the eutect,c from the aqueous phase for 
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mstance by simple decantation in a phases separator. 

L [0027] Even more surprising is the fact to have found that the amount of water in the eutectic composition is of about 
1 1 .5% by weight, which is the amount of water industrially useful for preparing various formulations based on said solid 
percarboxylic acids. 

5 [0028] The observation of such surprising phenomenon has led to the following remarks: 

the amount of water which is bound to the phthalimidoperoxyhexanoic acid (PAP) at 72-73°C to form the above 
mentioned eutectic is constant, independently from the amount of water utilized to perform its formation, and is of 
about 2 moles per mole of peroxyacid, corresponding to about 1 1 .5% by weight. Moreover it has been noticed that 
10 the content in water can be further reduced if the eutectic is solidified, for instance as defined hereainafter on a 

flaking-belt. 

The amount of peracid which accumulates in the aqueous phase overlying the eutectic is very low. 
The stability of the phthtalimido-peroxyhexanoic acid to the eutectic composition is high, by operating at temper- 
atures even comprised between 72 and 90°C, preferably between 75 and 80°C. 

15 

[0029] Moreover it has been unexpectedly found that the stability of the peracid to the eutectic composition between 
72 and 90°C can be further improved if during the melting also sequestering substances, also in very low amounts, 
generally in the range from 100 to 10000 ppm, are used. Hydroxycarboxylic acids for instance can be mentioned, 
among them it cam be cited citric acid; amirio-polycarboxylic acids, of which ethylendiaminotetramethylphosphonic 

20 acid (EDTMP) can be mentioned; pyridincarboxylix acids, of which the dipicolinic acid can be cited; or polyphosphonic 
acids, of which 1 -hydroxy-ethyliden-1 ,1 -diphosphonicacid, indicated for the sake of brevity asHEDP, can be mentioned. 
[0030] As said above from the eutectic it is possile to easily obtain a solid product of the imido-alkanpercarboxylic 
acid , by solidification of the eutectic at temperatures lower than 72°C, f or instance by pouring the me lt on the cooled 
flaking belt. In this way one already obfaiTisa pera^itrprociuct not in "powder, therefore with all the advantages not to 

25 have to granulate the product to make the successive operations easier during the formulation and/or the transport. 
In this way a product in the form of wet flakes is obtained with a content in water practicajjy constant, generally 8-10% 
by weigriL th erefore even lower than the am ount of wate r of the eutectic composition. 

[0031] The constancy of the water content in the finaTperaciB*'is a very important factor for the purpose of the suc- 
cess ivejreatments of the product finishing. 
30 [0032] The above mentioned formation of the eutectic has also the further effect to purify the imidoalkanpercarboxylic 
acid from possible polar substances present in the product such as impurities, such as for instance, the reactants 
utilized in the preparation of the precursor of the carboxylic-acid, the acid precursor and especially from traces of the 
solvents utilized for the peroxydic synthesis or in purification treatments of the art described above and undesirable in 
the finished product. 

35 [0033] To this end another method of solidification can be mentioned which consists in obtaining the peracid in the 
form of irregular granules by introducing the melted eutectic in a mass of cool water, for instance at 1 5°C, strongly stirred. 
[0034] In this case it is not obtained a Constance of the humidity percentage of the product mass, isolable by filtering 
or centrifugation from the new slurry obtained, but only an effect of purification of the peracid from the polar impurities, 
such as those deriving from the solvents indicated above. 

40 [0035] A further object of the present invention resides in that by the process of the present invention it is possible 
to directly submit to purification the peracid/water slurry obtainable directly by peroxidation synthesis after separation 
of the solvent, for instance the chloro-containing solvents of patent EP 490,409, without washings with other solvents 
to remove the cloro-containing solvents, as said above, for instance by treatment with ethylacetate, by stripping treat- 
ment of the melted eutectic with vapour at reduced pressure. 

45 [0036] For instance stripping can be made with steam on the eutectic melted at temperatures of 72-75°C and under 
vacuum, for instance about 280-300 mmHg. 

[0037] This further object of the invention is quite unexpected since one could expect that the peracid in the presence 
of vapour at stripping temperatures could suffer decompositions. 

[0038] Such methodology is utilizable in continuous industrial processes and allows to reutilize the melting aqueous 
so phase in equilibrium with the eutectic for obtaining new slurries of raw product deriving from the peroxidation to direct 
to the melting process to eutectic and to the successive stripping of the eutectic for the further purification from the 
impurities mentioned. In this way the small losses of peracid accumulated in the aqueous phase as said above, are 
avoided. 

[0039] In this way the peracid purified by the stripping method results free from solvents, for instance chloro-con- 
55 taining solvents, which are lower than the analytical limits, determined by gas chromatography. 

[0040] The stripping, preferably in counter-current, with vapour at reduced pressure is carried out for instance in a 
jacketed column, for instance filled with Rashig rings and the vapour, in countercurrent to the eutectic to be purified, 
enters from the bottom of the column at a temperature of 72-75°C and by maintaining a vacuum in the column, generally 
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comprised between 280-300 mmHg. The peracid/H 2 0 eutectic in the melted state is fed from the column head, pref- 
erably with a flow-rate lower than that of the vapour, the ratio by weight eutectic/vapour is generally compnsed between 
2:1 and 1:2. 

[0041] The following examples are given for illustrative purposes. 
EXAMPLES 1-2-3-4-5-6-7 

[00421 50 g of phthalimido-peroxyhexanoic acid (PAP) having a purity of 98.1% by weight are introduced in a 500 
mlcylindricarglass reactor, jacketed and endowed with outlet on the bottom, together with 244 g of demmerahzed water 
[0043] Under continuous stirring, this slurry is heated to 75»C, temperature at which the peracid melting is completed 
with formation of an eutectic immiscible in the aqueous medium and having a density of 1 .229 g/rnl. 
rO044] After the residence times reported in table 1, stirring is stopped and after 5 minutes of decantat.cn small 
amounts of the melt^parated^ffi^e^eods^iedi^are taken through the bottom outlet, which are ^mediate* 
diluted with suitableWmtstf^vent, such as acetonitrile or dioxane, compatible with the chosen analytical meth- 
odoloqy (HPLC) for determining the content in PAP. -r„ Ma , 
r00451 The tests are repeated by utilizing water in the same amount, but containing the stabilizers indicated in Table 1 . 
0046 From Table 1 it is possible to notice how small amounts of stabilizers inhibit even more the degradation of the 
PAP contained In the eutectic at the temperature of 75°C, when one operates for times from 1 hour to 3 hours 
r00471 One has indeed 42% of loss of active oxygen after 1 hour of residence at 75'C of the eutect.c formed starting 
from demineralized water as such, with respect to 1 .0-2.6% by weight of similar loss noticed for the eutect.c obtained 
by employing water added with sequestering agents, operating with residence times of 1 hour. 
[0048] Also with residence times of 3 hours the losses in content of peroxydic oxygen of the peracid range between 
2.5 and 5 .6% with respect to a loss of 72% obtained by operating only with water. 

EXAMPLES 8-9-10 

r0049] By proceeding as described in examples 1-7 melting tests of the PAP having a title of 98.1% by weight are - 
here carried out at 75°C 85°C and 90°C in an aqueousmgdjuntCQntaininq 500 ppm of HEDP and notic.ng, after 30 
minutes of residence of the^PARhUOgutectic at said temperatures, the degradation suffered by the perac.d, as loss 
of active oxygerrrThe data'are reported in Table 2. 

roOSO] As it b possible to notice from Table 2, also by carrying out meltings of the PAP in H s O at nsing temperatures 
from 75'C to 90°C, degradations which can be considered moderate from the point of view of the industrial safety, are 
noticed. 

EXAMPLES 11-12-13-14 

[0051] According to the operating modalities of examples 1 -7, aqueous slurries added with 500 ppnn of HEDP, con- 
taining different concentrations of solid and having different purity, and in remarkable amounts from 0.5 to SKg, are 
brought to melting, at the temperature of 75°C, in 101 jacketed glass reactors, by notic.ng after 30 minutes of decantat.on 
trTcStertof H 2 6 in the formed eutectic, determined by Karl Fischer analysis and in the obtained flakes by-pou«ng 

the melted e utectic_eDJiilalun^^ . , . . iit 11<v h „ 

[00 52] ^r^^eZ^r^tro^T^, the content of H 2 0 in the eutect.c at 75°C ,s constant, aboutll* by 

roo'S* Also the residual humidity in the PAP flakes, of a thichness variable from 1 -2 mm, obtained by cooling of the 
melt on the flaking-belt is about constant, around 9% by wei ght, and lower than the content of water of the eutect.c. 

EXAMPLES 15-16-17-18-19 

[00541 According to the methodology described in examples 11-14, aqueous slurries having a different content of 
solid are prepared, by employing PAP with variable purity, impure for CH 2 CI 2 or ethyl acetate (ET. AC). 
[0055] By bringing these slurries to melting in the presence of 500 ppm of HEDP and by then operating in such a 
way as to arrive to obtain flakes as indicated in the examples of Table 3, or granules of wet PAP obtained by melt 
casting in stirred coaLwateLat-^saC, a high reduction of the above mentioned impurities, vanable from 30 /«, to 68 m, 
was noticed in the final product. 

EXAMPLE 20 

[0056] 2.31 g of solid PAP, having a title of 97.2% and containing 2000 ppm of CH 2 CI 2 . together with 469 g of dem- 
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n of Sequion® 10H, are introduced in the melter/separaWco 



meralized H 2 0 containing 500 ppm of Sequion® 10H, are introduced in the melter/separSWcontainer located in the 
.head of the stripping column. 

[0057] Under continuous stirring the temperature of the slurry is brought to 75°C, then, when the solid is melted, 
stirring is stopped, and, after 5 minutes of stay, it is dosed in about 1 hou r the eutectic formed in the stripping column 
5 in vapour countercurrent at 75°C and 288 mmHg of absolute vacuum with a vapour flow-rate of 350 g/hour and a melt 
flow-rate of 250 g/hour. 

[0058] The product flowing out from the stripping is continuously discharged, in the melted state, from the bottom of 
the column in 1 liter of cool water having temperature of 1 5 .°C and maintained under stirring. 

[0059] 228 g of PAP in granules having 97.5% of purity, containing 5 ppm of residual CH 2 C1 2 are obtained by filtering 
to the slurry and drying of the solid granules in an air-ventilated stove, at temperature of 40°C. 
[0060] The content of CH 2 CI 2 is determined by gaschromatographic analysis. 

EXAMPLE 21 



15 [0061] An amount of 236 g of crystalline solid PAP, with title of 95.2% and containing 0.2% of CH 2 CI 2 is broungt to 
melting, at 75°C, in an aqueous medium added with 500 ppm of Sequion® 1 0H (sequestering agents). After separation 
in the decanter/batcher, 254 g of eutectic are obtained, containing about 1600 ppm of CH 2 CI 2 . 
[0062] The melted eutectic is fed in 1 hour to the stripping column, obtaining at the end 264 g of wet flakes, the 
humidity being of about 8% by weight, of purified PAP. the thickness of the flakes being of 1 .4 mm, containing 8 ppm 

20 of residual CH 2 CI 2! and 89.24% of phthalimido-peroxyhexanoic acid. 

EXAMPLE 22 

[0063] An amount of 400 g of the melting water coming from the test described in example 21 is utilized to melt 200 
25 g of PAP having a title of 97.2%, impure of 2000 ppm of CH 2 CI 2 . 

[0064] The formed PAP/H 2 0 eutectic is treated in the stripping column in vapour counter-current with a flow-rate of 
350 g/hour at 288 mmHg of absolute vacuum, by obtaining 208 g of wet flakes which, after drying in a ventilated stove 
at 40°C for 2 hours, show a content of phthalimido-peroxyhexanoic acid of 96.8% and having a content of CH 2 CI 2 of 
10 ppm. ~- 



EXAMPLE 23 



[0065] A slurry formed by 1 0 I of demineralized water added with 1 000 ppm of Sequion® 1 0H and 3% of a crystalline 
solid product to be purified, containing 97.5% of phthalimido-peroxyhexanoic acid and 890 ppm of CH 2 CI 2 , is contin- 
35 uously fed, under stirring and at the temperature of 40°C and with a flow-rate of 8-10 l/h, through a coil exchanger 
wherein at 75°C the PAP passes to the melted state and the formed eutectic is gathered in the batcher/separator 
located at the head of the stripping column. 

[0066] The aqueous phase separated in the separator is sent by continuous outlet in the starting slurry, where 250 
g/hour of PAP to be purified are always continuously added. 
40 [0067] Always continously, the melted PAP/H 2 0 eutectic is batched (dosed) to the stripping column with a flow-rate 
of 250 ml/h and with vapour in countercurrent at the flow-rate of 350 g/hour. After 4 hours, about 940 g of wet flakes 
are obtained, the humidity being 8% by weight and containing on average 88.8% of phthalimido-peroxyhexanoic acid 
and 12 ppm of CH 2 CI 2 . 

45 



50 
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Claims 
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1 . Process for reducing the content of water in imido-alkanpercarboxylic acids having a content in water higher than 
12% by weight, which comprises heating a suspension of imido-alkanpercarboxylc acid in water up to the complete 

5 solid melting up to the complete melting of the solid phase, which occurs at a temperature lower than the melting 

temperature of the imido-alcampercarboxilic acids, by forming eutectics and subsequent separation of the organic 
phase from the aqueous phase and recovery of the organic phase containing the imido-alkanpercarboxylic acid. 

2. Process for reducing the content of water in imido-alkanpercarboxylic acids according to claim 1 , wherein the 
10 imido-alkanpercarboxylic acids have the general formula: 



C O 



20 




25 

wherein A indicates a group of formula 




45 



50 
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n is an integer 0, 1 or 2, 

R1 is hydrogen, chlorine, bromine, alky I C r C 2 o> alkenyl C 2 -C^ aryl or alkylaryL 

R2 is hydrogen, chlorine, bromine or a group of formula -S0 3 M, -C0 2 M, -C0 3 M ? -OS0 3 M, 

M indicates hydrogen, an alkaline metal or ammonium ion or the equivalent of an alkaline-earth metal ion and 

X indicates alkylene C r C 19 or arylene; 

Y is = X and preferably an alkylene C 3 -C 19 . 

Process for reducing the content of water in imido-alkanpercarboxylic acids according to claims 1-2, wherein the 
acid is the phthaiimido-peroxyhexanoic acid. 

Process for reducing the content of water in imido-alkanpercarboxylic acids according to claims 1-3, wherein the 
imido-alkanpercarboxylic acids are obtainable by peroxidation processes in the presence of hydrogen peroxide 
and of a strong acid of an imido-alkancarboxylic acid precursor obtainable by reaction of 

A) a1) an anhydride of formula 



O 

II 




or the corresponding acids, 
with 

b1) an aminoacid of formula 



C 

ii 

K.N-X-C-OK 



with 

c1 ) water; 

or 

a1) 

with 



b2) a lactam of general formula"^ 
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M 

\ 

C=0 



10 



with 

c1) water; 

at temperatures comprised betweeen 100°C and 250°C 5 under pressure of an inert gas from 1 to 30 bar, for 
15 reaction times from 2 to 20 hours; the meaning of the symbols being the one indicated above. 

5. Process for reducing the content of water in imido-alkanpercarboxylic acids according to claims 1 -4, wherein the 
imido-alkanpercarboxylic acids are phthalimidoperacetic acid, 3-phthalimido-perpropionic acid, 4-phthalimido-per- 
butyric acid, 2-phthalimido-diperglutaric acid, 2-phthalimido-dipersuccinic acid, 3-phthalimidoperbutyric acid, 

20 2-phthalimido-perpropionic acid, 3-phthalimido -diperadipic acid, naphthalimido-peracetic acid, 2-phthalimido- 

monopersuccinic acid. 

6. Process for reducing the content of water in imido-alkanpercarboxylic acids according to claims 1 -5, wherein the 
peroxidation reaction is carried out in solvent. 

25 

7. Process for reducing the content of water in imidoalkanpercarboxylic acids according to claim 6, wherein the solvent 
is chosen between CH 2 CI 2 and CHCI 3 . 

8. Process for reducing the content of water in imidoalkanpercarboxylic acids according to claims 1-7, wherein the 
30 acid is phthalimido-peroxyhexanoic acid and the melting temperature of the eutectic is about 72°C. 

9. Process for reducing the content of water in imidoalkanpercarboxylic acids according to claims 1 -8, wherein se- 
questering agents are added. 

35 10. Process for reducing the content of water in imidoalkanpercarboxylic acids according to claim 9 S wherein the se- 
questering agents are selected from hydroxycarboxylic acids, amino-polycarboxylic acids, pyridin-carboxylic acids, 
poiyphosphonic acids. 

1 1 . Process for reducing the content of water in imidoalkanpercarboxylic acids according to claims from 1 to 1 0 , wherein 
40 the organic phase of the melt is solidified on a cooled belt. 

12. Process for reducing the content of water in imido-alkanpercarboxylic acids according to claims from 1 to 11 , 
wherein the melted organic phase is submitted to a stripping treatment with reduced pressure vapour. 

45 13. Process for reducing the content of water in imido-alkanpercarboxylic acids according to claim 12, wherein the 
vapour is passed in counter-current. 

14. Process for the purification of imido-alkanpercarboxylic acids from polar impurities according to claims 1-13, com- 
prising heating of a suspension of imido-aikanpercarboxylic acid in water up to the complete melting of the solid, 

so and subsequent separation of the organic phase from the aqueous phase and recovery of the organic phase 

containing the imido-alkanpercarboxylic acid. 

15. Process for the purification of imido-alkanpercarboxylic acids from polar impurities according to claims 14 or 15, 
wherein the organic phase of the melt is solidified in a mass of cool water. 

55 
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Patentanspruche 

1 . Verfahren zur Verringenjng des Wassergehalts von Imidoaikanpercarbonsauren mit einem Wassergehait von mehr 
als 12 Gew.-%. welches umfaBt, daB eine Suspension einer Imidoalkanpercarbonsaure in Wasser bis zum kom- 
pletten Schmelzen der festen Phase erhitzt wird s was bei einer Temperatur unterhaib der Schmelztemperatur der 
Imidoalkanpercarbonsaure geschieht, indem Eutektika gebildet werden, und daB anschlieBend die organische 
Phase von derwaBrigen Phase abgetrennt wird und die organische Phase, welche die Imidoalkanpercarbonsaure 
enthalt, gewonnen wird. 

2. Verfahren zur Verringerung des Wassergehalts von Imidoaikanpercarbonsauren gemaB Anspruch 1 , wobei die 
Imidoaikanpercarbonsauren die allgemeine Formel 



15 



20 




N-X-C-OOM 



25 aufweisen, wobei A fur eine Gruppe der Formel 



30 




/ 



R 3 



C = C 



X 



35 



oder 



40 





43 



SO 



o 



f 




o 

ft 

N-X-C-CCM 
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steht, wobei 

n eine ganze Zahl, namlich 0, 1 oder 2 ist, 

R 1 Wasserstoff, Chlor, Brom, C^CgQ-AlkyL C 2 -C 20 -Alkenyl, Aryl oder Alkylaryl ist, 

R 2 Wasserstoff, Chlor, Brom oder eine Gruppe der Formel -S0 3 M, -C0 2 M, -C0 3 M t -OS0 3 M ist, 

M fur Wasserstoff, ein Alkalimetallion oder Ammoniumion oder ein Aquivalent eines Erdalkalimetallions steht, 

X fur C-i-C-js-Alkylen oder Arylen steht; und 

Y = X ist : vorzugsweise ein C 3 -C 19 -Alkylen. 

3. Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaG den Anspruchen 1 bis 2, 
wobei die Saure Phthaiimido-perhexansaure ist. 

4. Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gema3 den Anspruchen 1 bis 3, 
wobei die imidoalkanpercarbonsauren mittels Peroxidationsverfahren von Imidoalkancarbonsauren als Vorlaufer 
in Gegenwart von Wasserstoffperoxid und einer starken Saure erhaltlich sind, wobei diese Vorlaufer mittels Um- 
setzung: 



A) 



a1) eines Anhydrids der Formel 



O 

II 




O 



oder der entsprechenden Saure 
mit 

b1) einer Aminosaure der Formel 



C 




mit 

c1) Wasser; 
oder von 



a1) 



mit 

b2) einem Lactam der allgemeinen Formel 
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I 

N 



mit 

c1 ) Wasserj 

bei Temperaturen im Bereich zwischen 100°C und 250°C unter einem inerten Gas mit einem Druck von 
1 bis 30 bar wahrend Reaktionszeiten von 2 bis 20 Stunden erhaltlich sind, wobei die Symbole die oben 
angegebenen Bedeutungen aufweisen. 

5 Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB den Anspruchen 1 bis 4, 
wobei die Imidoalkanpercarbonsauren Phthalimidoperessigsaure, 3-Phthalimido-perpropionsaure, 4-Phthalimido- 
perbuttersaure. 2-Phthalimido-diperglutarsaure, 2-Phthalimido-diperbemsteinsaure ! 3-Phthalimido-perbuttersau- 
re, 2-Phthalimido-perpropionsaure, 3-Phthalimido-diperadipinsaure, Naphthalimidoperessigsaure oder 2-Phthah- 
mido-monoperbernsteinsaure sind. 

6. Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB den Anspruchen 1 bis 5: 
wobei die Peroxidationsreaktion in einem Losungsmittel durchgefuhrt wird. 

7. Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB Anspruch 6, wobei das* 
Losungsmittel aus CH 2 CI 2 und CHCl 3 ausgewahlt wird. 

8 Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB den Anspruchen 1 bis 7, 
wobei die Saure Phthalimido-perhexansaure ist und die Schmelztemperatur des Eutektikums etwa 72°C betragt. 

9. Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB den Anspruchen 1 bis 8, 
wobei Sequestrierungsmittel zugegeben werden. 

10 Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB Anspruch 9, wobei die 
" Sequestrierungsmittel aus Hydroxycarbonsauren, Aminopolycarbonsauren, Pyridincarbonsauren und Polyphos- 
phonsauren ausgewahlt werden. 

11. Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB den Anspruchen 1 bis 10, 
wobei die organische Phase der Schmelze auf einem Kuhlband erstarren gelassen wird. 

12 Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB den Anspruchen 1 bis 11, 
" wobei die geschmolzene organische Phase einer Stripping-Behandlung mit Dampf von verringertem Druck unter- 
zogen wird. 

13. Verfahren zur Verringerung des Wassergehalts von Imidoalkanpercarbonsauren gemaB Anspruch 12 ; wobei 
der'Dampf im Gegenstrom gefuhrt wird. 

14. Verfahren zur Reinigung von Imidoalkanpercarbonsauren von polaren Verunreinigungen gemaB den Anspruchen 
1 bis 13 welches umfaBt, daB eine Suspension einer Imidoalkanpercarbonsaure in Wasser bis zum vollstandigen 
Schmeizen des Feststoffs erhitzt wird, anschlieBend die organische Phase von der waBrigen Phase abgetrennt 
wird und daB die organische Phase, welche die Imidoalkanpercarbonsaure enthalt gewonnen wird. 

15. Verfahren zur Reinigung von Imidoalkanpercarbonsauren von polaren Verunreinigungen gemaB Anspruch 14, 
wobei die organische Phase der Schmelze in einer Kuhlwassermasse erstarren gelassen wird. 
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-Revendications 
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Procede de reduction de la teneur en eaux d'acides imidoalcanepercarboxyliques ayant une teneur en eau supe- 
rieure a 12 % en poids, qui comprend le chauffage d'une suspension de I'acide imidoalcanepercarboxylique dans 
I'eau, jusqu'a fusion solide complete jusqu'a la fusion complete de la phase solide, qui a lieu a une temperature 
inferieure a la temperature de fusion des acides imidoalcanepercaboxyliques, par formation d'eutectiques, puis 
separation de la phase organique d'avec la phase aqueuse, et recuperation de la phase organique contenant 
I'acide imidoalcanepercaboxylique. 



10 



Procede pour reduire la teneur en eau d'acides imidoalcanepercaboxyliques selon la revendication 1 , dans, lequei 
les acides imidoalcanepercaboxyliques ont la formule generate : 



15 



20 




N-X-C-OOM 



25 



dans laquelle A designe un groupe de formules 



30 



R- 



CH- (CH 2 ) a -CH 



= c 



35 



40 



45 



'.0 a 
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n est un entier valant 0 : 1 ou 2 ; 

R 1 est un atome d'hydrogene, de chlore, de brome, ou un groupe alkyle en C, a C 20 , alcenyle en C 2 a C 20s 



alcalino-terreux, 

et X designe un radical alkylene en C, a C 19 ou arylene ; 
Y est = X et de preference un radical alkylene en C 3 a C 19 . 

Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon les revendications 1-2, 
dans lequel I'acide est I'acide phtalimido-peroxyhexanoTque. 

Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon les revendications 1 a 3 ; 
dans lequel les amides imidoalcanepercarboxyliques peuvent etre obtenus par des precedes de peroxydation en 
presence de peroxyde d'hydrogene et d'un acide fort d'un precurseur de i'acide imidoalcanepercarboxylique, pou- 
vant etre obtenu par la reaction. 




A) 



a1) d'un anhydride de formule 



O 




II 
O 



ou des acides correspondants, 
avec 

b1 ) un acide amine de formule 



II 



H 2 N-X 



C-OH 



avec 

c1) de I'eau ; 



ou 



a1) 



avec 

b2) un lactame de formule generale 
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H 
I 

N 



c = o 



avec 

c1) de I'eau ; 

a des temperatures comprises entre 100 et 250°C, sous une pression d*un gaz inerte de 1 a 30 
bars, pour des temps de reaction de 2 a 20 heures, ia signification des symboles etant celle qui est indiquee 
ci-dessus. 

5. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon les revendications 1 a 4, 
dans lequel les acides imidoalcanepercarboxyliques sont I'acide phtalimidoperacetique, I'acide 3-phtaiimidoper- 
propionique, I'acide 4-phtalimidiperbutyrique, I'acide 2-phtaiimidodiperglutarique, I'acide 2-phtalimidodipersucci- 
nique, I'acide 3-phtalimidoperbulyrique, I'acide 2-phtalimidoperpropionique, I'acide 3-phtalimidodiperadipique, 
I'acide naphtalimidoperacetique, I'acide 2-phtalimidomonopersuccinique. 

6. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon les revendications 1 a 5, 
dans lequel la reaction de peroxydation est mise en oeuvre dans un solvent. 

7. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon la revendication 6, dans 
ieqgel le solvant est choisi parmi CH 2 CI 2 et CHCl 3 . 

8. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon les revendications 1 a 7, 
-dans lequel I'acide est I'acide phtalimidoperoxyhexanoi'que, et la temperature de fusion de I'eutectique est d'environ 
72°C. 

9. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon les revendications 1 a 8, 
dans lequel on ajoute des agents sequestrants. 

10. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon ia revendication 9, dans 
lequel les agents sequestrants sont choisis parmi les acides hydroxycarboxyliques, les acides aminopolycarboxy- 
liques, les acides pyridinecarboxyliques, les acides polyphosphoniques. 

11. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon les revendications 1 a 10, 
dans lequel la phase organique de la masse fondue est solidifiee sur une bande refroidie. 

12. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon les revendications 1 a 11 , 
dans lequel la phase organique fondue est sbumise a un traitement de rectification avec de la vapeursous pression 
reduite. 

13. Procede de reduction de la teneur en eau d'acides imidoalcanepercarboxyliques selon la revendication 12, dans 
lequel la vapeur passe a contre-courant. 

14. Procede pour la purification d'acides des imidoalcanepercarboxyliques d'impuretes polaires selon les revendica- 
tions 1 a 13, qui comprend le chauffage d'une suspension d'un acide imidoalcanepercarboxylique dans de I'eau 
jusqu'a fusion complete du solide, puis ia separation de la phase organique d'avec la phase aqueuse et la recu- 
peration de la phase aqueuse contenant I'acide imidoalcanepercarboxylique. 

15. Procede pour debarrasser des acides imidoalcanepercarboxyliques d'impuretes polaires selon les revendications 
14 ou 15, dans lequel la phase organique de la masse fondue est solidifiee dans une masse d'eau froide. 
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